Summary. Oestrone conjugate and LH/CG were measured in the urine of 4 Goeldi's monkeys during 6 pregnancies. The gestational length was a mean of 148\m=.\8 days from the post-partum LH/CG peak to parturition. CG was first detected a mean of 18\m=.\8 days after the LH/CG peak and values remained elevated for a mean of 44\m=.\8 days. Three different gonadotrophin assays were used to detect LH/CG: the mouse in-vitro interstitial cell bioassay, a mixed heterologous LH RIA, and a monkey CG RIA. The mouse in-vitro interstitial cell bioassay was useful for measuring both the LH peak which occurred post partum and the CG concentrations during pregnancy. However, both immunoassays were inconsistent in measuring LH due to poor crossreactivity or lack of specificity; CG concentrations were measurable. Oestrone conjugates became elevated at the time of the LH/CG peak and concentrations continued to increase throughout pregnancy, reaching peak levels before parturition. The postpartum interval, pregnancy and parturition can therefore be monitored in the Goeldi's monkey by the use of urinary assays: those for bioactive LH and immunoreactive oestrone conjugates to determine the post-partum LH peak and those for immunoreactive LH/CG and immunoreactive oestrone conjugates to follow pregnancy and parturition.
Introduction
The Goeldi's monkey (Callimico goeldii) has been of interest to zoological gardens for many years (Beck et al., 1982; Carroll, 1982) , but not until recently has this small New World primate been of interest to reproductive physiologists. In a preliminary report (Ziegler et ai, 1989b) we described the post-partum oestrus and conception in the Goeldi's monkey by measuring urinary bioactive luteinizing hormone (LH)/chorionic gonadotrophin (CG) and urinary oestrone conjugates. The post-partum LH/CG peak occurred a mean of 17-8 days after parturition. Concurrently, ovarian cyclicity was examined by monitoring urinary concentrations of oestrone conjugate (Carroll et ai, 1989 (Carroll et ai, , 1990 and urinary oestradiol-17ß (Cristen et ai, 1989) ; from these studies the mean cycle length was determined as 23-9, 34-1 and 27-1 days respectively.
In this present paper we describe the changes in urinary oestrone conjugates and CG that occur during pregnancy in Goeldi's monkeys. We also describe our efforts to find an appropriate radioimmunoassay (RIA) for monitoring LH and CG in this species.
Materials and Methods
Four multiparous female Goeldi's monkeys (Callimico goeldii) were housed in family-sized cages at the Brookfield Zoo (Brookfield, IL, USA) and were not on exhibition. Each female lived with a mate and previous offspring in cages l-22m 2-44m 2-44m in size. Details of management, diet and housing have been described (Beck el al., 1982) .
Sample collection
Urine was collected daily from each female during the first morning void. Room lights were turned on between 08:00 and 09:00 h at which time the urine collector would enter the cage as the monkeys began to wake and move about. To collect the sample, a polypropylene container was put directly under the monkey when urination began. Collected urine was centrifuged (1000 g for 5 min). Urine was stored at -20°C in two aliquote, one for steroid and one for gonadotrophin determinations. The aliquot to be used for gonadotrophin determination also included glycerol at 0-52 mol/1 (Sigma Chemical Co., St Louis, MO, USA) to stabilize the peptide molecules while frozen (Liversey et al., 1983) . Urine collection began on the day of parturition and continued through the following parturition. (Ziegler el al., 1987a) . The bioassay relies upon differential testosterone production by dispersed Leydig cells in response to graded quantities of LH and CG and is generally regarded as not being species specific. The sensitivity of the bioassay was 25 µ .u./tube in relation to the hCG standard CR-119 and the intra-and interassay coefficients of variation were 5-4% and 7-9% (n = 5) respectively. The mixed heterologous LH RIA has been useful for measuring both LH and CG in the tamarin but only LH in the rhesus. This assay uses rabbit (R-15) antiovine LH (GDN 15) antibody and iodinated rat LH (NIADDK-rLH-I-6) as trace. The reference prep¬ aration is rhesus monkey LH (WDP-X1-81-1720). Assay sensitivity for the LH assay was 25 ng/ml and intra-and interassay coefficients of variation were 110% and 15-9% (n = 3) respectively. The monkey CG RIA has also been useful for detecting both LH and CG in the tamarin but only CG in the rhesus and is highly correlated with the LH RIA for tamarin urinary LH/CG (r = 0-98). This procedure uses ovine LH ß-subunit antibody (H-26), iodinated hCG, and purified rhesus monkey CG for the reference preparation. Assay sensitivity was 250 ng/tube and intra-and interassay coefficients of variation were 8-24% and 10-2% (n = 4) respectively.
All hormone concentrations were divided by the concentration of urinary creatinine for each sample and expressed per mg creatinine (Cr). The creatinine assay consisted of a modified Jaffee reaction end-point assay (Tietz, 1976) .
Results
All pregnancies progressed normally and each female delivered a healthy infant at term (Table 1) . The timing of the bioactive LH/CG peak (Table 1 ) was similar to that reported previously (Ziegler et ai, 1989b) . Since this gonadotrophin peak corresponded with increased oestrone conjugate levels, it was assumed to be the midcycle LH surge that is associated with ovulation. Also, concep¬ tion was indicated by consistently elevated urinary oestrone followed by sustained gonadotrophin elevations. Other LH/CG data are given in Table 1 .
Only 1 of the 3 gonadotrophin assays was consistent in detecting the post-partum LH/CG peak. With the bioassay, LH/CG peaks occurred on or the day preceding the rise of urinary oestrone conjugate for 5 of the 6 conception cycles. In one conception cycle, no bioactive peak was seen near the post-partum oestrone rise. With the monkey CG RIA, a small elevation was seen which corresponded to the bioactive LH surge, but this was not seen for all females and was too small to be useful as a reliable index of ovulation. A Figure 2 shows the hormonal profile during pregnancy for 2 monkeys. In both females, oestrone conjugates dropped to basal levels 2 days after birth and remained basal until the rise that occurred at the time of the bioactive LH peak. Female Ca (Fig. 2b) The data obtained gave a mean gestational length of 148-8 days for the 6 pregnancies studied; this did not differ significantly from that reported by Lorenz (1970) and fits within the length of 132-184 days reported for all New World primates so far studied (Ardito, 1976; Ziegler et al., 1987a) .
The heterologous LH and monkey CG RIAs failed to quantitate consistently urinary LH values in Goeldi's monkeys. However, both assays did occasionally detect a small peak of activity that coincided with the bioactive LH peak. only partly with the antisera of the non-specific immunoassays. This is in contrast to the studies of callitrichids for which gonadotrophin RIAs effectively quantitate both LH and CG (common marmoset, Callithrix jacchus: Chambers & Hearn, 1979; cotton-top (Chambers & Hearn, 1979; Hearn, 1985) and 20 days after the LH surge in the cotton-top tamarin (Ziegler et al., 1987a) . The capuchin monkey also has an elevated urinary bioactive CG rise 20 days after the LH surge (Hodges et al., 1979; Czekala et al., 1981 (Chambers & Hearn, 1979) ; 100 days for the squirrel monkey, Samiri sciureus (Hodgen et al., 1978) ; 80 days for the cotton-top tamarin (Ziegler et ai, 1987a) and 60 days for an individual capuchin (Czekala et al., 1981) . Data are limited for cebid species and when more are available considerable variability in the duration of CG excretion amongst New World primates may be apparent.
Oestrone glucuronide has been determined to be the major urinary oestrogen in the Goeldi's monkey by use of sequential enzyme and acid hydrolysis (Carroll et ai, 1989 (Carroll et ai, ,1990 . The results of the present study indicate that oestrone conjugates were in abundant amounts during the conception cycle and subsequent pregnancy and reflected these events. Oestrone conjugates increased throughout pregnancy, reaching their highest levels before parturition, supporting the evidence that oestrone is the predominant urinary oestrogen. The oestrone-3-glucuronide antiserum used in the present study was the same as that used by Carroll et al. (1989 Carroll et al. ( , 1990 , permitting direct comparison. Both studies indicated that oestrone conjugates were elevated in the luteal phase of the cycle. This phenomenon of high luteal-phase oestrogen has been described for other New World primates (Bonney et ai, 1979; Nagle & Denari, 1983; Hodges & Eastman, 1984; French & Stribley, 1985; Ziegler et ai, 1987a, b) and may be due to oestrogen excretion by the corpus luteum (Ziegler et ai, 1989a) .
